Although cognitive rehabilitation for dementia processes in the elderly is not included in obligatory treatment, it does bring considerable benefits in delaying the progression of degenerative diseases. Recent studies of demented patients in the initialto-moderate phases have shown that medicationbased treatment together with guided cognitive rehabilitation work may assist stabilization, or even lead to a slight improvement in cognitive and functional deficits [1] [2] (for a review see De Vreese   3 ). However, how long the disease can be delayed is still very uncertain, since most of the research to date has focused on periods of seven months at most. Proper evaluation of cognitive and functional decline in the patients involved in these programs requires longer-term studies to find the limits of our inter-vention and help family members care for patients in the future.
On this basis, the Serviço de Assistência e Reabilitação do Idoso (SARI, an organization maintained by Associação Fundo de Incentivo à Psicofarmacologia -AFIP) has carried out experimental work in neuropsychological rehabilitation of demented patients for two consecutive years with the aim of discovering how long the benefits thus obtained will last.
METHOD
The subjects in this study were three patients aged 64 -71, 2 male and 1 female, with schooling ranging from 4 to 15 years, all married and living with their families. Two were diagnosed by our facility as probable Alzheimer's Disease (AD) patients, and the third had already been diagnosed previously. All three patients met the criteria set by the National Institute of Neurological Communicative Disorders and Stroke -Alzheimer's Disease and Related Disorders Association 4 . None presented a clinical history of neurological, systemic or cerebral diseases that may cause dementia. All were in the initial-to-moderate phase of the disease as classified on the Clinical Dementia Rating (CDR)5 and Mini-Mental State Examination (MMSE) 6 . All patients and their relatives gave written informed consent to participate in this study, which was approved by the local ethics committee.
Patients were on medication (anticholinesterases) and were submitted to full neurological and neuropsychological evaluation at the start of the program in order to determine baseline parameters. Two further evaluations were conducted at 12 months and 24 months after base date.
Initial neuropsychological evaluation took place over a one-month period and all three patients were submitted to 4 sessions lasting 1 hour or more. Two sessions were held with members of their families to determine values on functional and behavioral scales.
The neuropsychological evaluation battery consisted of tests appraising cognitive damage and patients' functional impairments. Initially we applied the abbreviated neuropsychological battery NEUROPSI 7 , in order to quickly assess damage to cognitive functions (maximum application time 25 minutes) through the following subtests: temporal and spatial orientation, attention and concentration, language (including a semantic verbal fluency task (animals) and a phonological fluency task (words beginning with the letter F), conceptual and motor executive functions, visual (copy and delayed free recall of Rey's semi-complex figure) and verbal (memorizing 6 words) memory encompassing delayed free recall, cued recall and recognition.
We evaluated memory loss more extensively through sub-tests derived from the Wechsler Memory Scale WMS 8 , which included tasks to evaluate logical memory (narrative of stories -verbal contents), visual reproduction (geometric drawings -visual memory) and associated pairs (verbal learning task), all tasks with immediate and delayed retrieval. We also applied sub-tests for information, mental control (mental arithmetic task) and forward and backward digit span. This battery was complemented with other quick application tests such as Trail Making (A and B) to evaluate attention and cognitive flexibility and the Colored Raven Progressive Matrices test of intelligence through visual stimuli. Patients' deficits or incapacities arising from memory loss were evaluated using the Rivermead Behavioral Memory Test 9 , which include tasks using certain aspects of memory in everyday situations.
Functional evaluation was made by the Basic Daily Living Activities Scale (BADL) 10 , consisting of 17 categories including tasks such as using the telephone, personal hygiene, locomotion, etc. There are 3 possible scores for each category in accordance with the level of the patient's dependence, the maximum being 48 points with lower scores on this scale meaning less dependence. The Revised Memory and Behavior Problems checklist (RMBP) was also applied 11 . This scale has two parts: one evaluates the frequency of the patient's behavioral problems and the other caregivers' responses to problems. High scores mean greater frequency of behavioral problems and caregivers' negative responses to the problems.
Additionally, we evaluated patients' thought processes in order to elucidate their suitability for group tasks. In this type of evaluation the task was to group 30 figures in five different semantic categories (six figures per category). From the types of grouping made by the patient, it is possible to observe whether thought was functional (grouping objects by use), disorganized (no apparent relationship in grouping procedure) or more refined (grouping according to semantic categories). These patients made groupings on a mixed basis, grouping by semantic and functional categories combined, which suggests a promising basis for rehabilitation work based on this preserved ability.
Neuropsychological rehabilitation program (NRP)
NRP interventions were planned on the basis of cognitive loss, functional restrictions and behavioral problems depending on the profile obtained from neuropsychological evaluations; this was an essential part of the design of our rehabilitation program. The aim of our intervention was to do practical and dynamic work with the patient's semantic and affective memory together with training in daily living activities and their intact cognitive skills. For this purpose, we employed techniques such as reality guidance orientation, reminiscence, and expanding rehearsal with (to facilitate retention of information), and we encouraged the use of external supports. Some of these proposals are derived from cognitive and behavioral psychology research.
Sessions with the patients took place twice weekly, one in-group and the other individual. The group session lasted 1.5 hour at most, and individual meetings 1 information on the nature of the disease and how it related to each patient's daily life. Note that family members were asked to motivate patients that still had cognitive potential to take up an activity or hobby they had practiced skillfully in the past.
hour. Individual meetings with family members took place fortnightly to talk about the patient's development and restructuring of daily living activities, as well as show them the stimuli required at home during the month. Monthly group meetings were held to provide 
Characteristics of the NRP sessions
Each NRP session followed a specific routine and always encouraged errorless learning within the particular context of each meeting. In the initial group sessions, patients were trained to remember names of other members of the group and those of therapists using the expanding rehearsal and vanishing cues techniques. All participants managed to learn all the names after three months. Temporal orientation was stimulated by introducing and training in use of calendar and diary. At each individual session, performance was evaluated by completing a form with the following items: year, month, day of the week and day of the month; then they were asked the same questions related to the previous and subsequent day of the week. After this they were asked to describe the weather as sunny, or rainy, etc. The session continued with a discussion of the events of the month (vacations or festive occasions) and current affairs. Autobiographical memory was exercised in a guided manner through oral narrative and writing relevant events from their daily lives (birth of a new member of the family, wedding anniversary, etc). At every individual session the patient was encouraged to fill out a form that included name, address and other personal data. Both past memories (reminiscence) and cognitive exercises (attention, language, memory and others) were elaborated depending on the events related to each session and specific theme. For example, the patient was encouraged to make or write a card to be given on days such as Mothers' Day, or a birthday of some member of the group.
Daily living activities were motivated through training in answering the telephone, asking basic questions (who called, for what reason) and always noting the date when writing down messages. We also used supermarket aids for exercises in which the patient pretended to be shopping and had to reckon the bill.
RESULTS
Quantitative data were analyzed to derive descriptive measures (means and standard deviations) for neuropsychological and cognitive test scores and functional and behavioral scales. Differences (∆s) between initial score (baseline) and first and second evaluations (after NRP) were categorized as improvement (+) or deterioration (-). Tables 1 and 2 show that after the first year of NRP, patients had quite an exciting cognitive improvement, as seen in the results of the abbreviated NEUROPSI battery and several other memory test scores, which remained stable or showed slight improvement. There were fewer memory and behavioral problems according to the RMBP checklist (Fig 2) and there was functional stabilization on the daily living activities scale (Fig 3) . However, this improvement did not continue in the second year of rehabilitation and the disease manifested its progressive and degenerative character. Subjects scored lower overall on the abbreviated NEUROPSI battery in the second year of NRP (Fig1 and Table1). Nonetheless, in certain subtests and in the MMSE they did remain stable in comparison with the baseline (Table 1) . A slight improvement compared to the baseline was observed also on the Rivermead memory tests ( Table 2) .
Analysis of behavioral evaluation revealed higher scores on the RMBP scale in the second year, but the score increase of the second year was less than scores obtained prior the NRP. However, it is important to note that caregivers' responses to patients' behavioral problems scored lower. In spite of the increasing scores on the BADL scale after 24 months, the scores at this evaluation are not considered to reflect a high level of functional dependence (the cutoff point is 05 maximum score is 48 points) (Fig 3) .
DISCUSSION
A comparative analysis of the first and the second year of rehabilitation shows that therapeutic work combining medication treatment and neuropsychological rehabilitation in dementia has proved to be effective in delaying cognitive and functional decline in these patients, and our results for the first year of intervention match those described in the literature [12] [13] [14] [15] [16] . There was an improvement in cognitive and functional performance of the patients after one year of rehabilitation, with diminished behavioral problems. However, these changes were uneven and more pronounced in certain patients than in others. This is surely due to a conjunction of factors such as the heterogeneity of the pathology itself, and differences in onset age and patients' schooling levels among others.
One of the greatest difficulties in the beginning of the treatment was the resistance from patients not wishing to take part in a NRP. This was due to a low level of awareness or perception of their illness (a frequent characteristic in AD patients), which requires time to establish a good patient-staff rapport. Therefore, it is important to understand that, to be successful, the intervention should be prolonged, lasting months with regular sessions.
We believe that the visible improvement in performance in the first year is due to NRP design that gives priority to the use of residual explicit memory, which still exists in patients in initial phases of AD, emphasizing autobiographical memory (through a continuous presentation of time, place and person-related information) and reality orientation, and employing reminiscence therapy (where the goals are to maintain or restore temporal and spatial orientation), an approach previously successfully conducted with AD patients by Spector 17 and Boylin 18 . We would also mention the importance of the implicit learning techniques used to memorize group members' names, which were used successfully with AD patients by Camp 19 and Camp and Foss 20 . The use of external support (such as a diary) was more difficult to train since this training takes a long time and most patients dropped it in the second year of NRP, due to lack of support in the family environment.
We also noticed that although there was less caregiver's response to patients' behavioral problems, there was a certain difficulty in accepting the progression of the disease. This kind of response is associated with stress commonly induced by degenerative diseases in the family, together with false expectations of a "cure" when a patient is treated, in spite of explanations at all family meetings that the goal of the program was not an actual improvement but instead stabilizing the disease for a longer period.
In conclusions, NRPs are effective as long-term treatment as they lead to symptomatic benefits of a cognitive, behavioral and functional nature during the evolution of the disease, which are not evidenced in clinical studies with anticholinesterases only, even at higher doses. However, certain methodological aspects should be examined in future research with larger samples in order to obtain more reliable results and determine variables that lead to some patients benefiting more than others. In addition, the involvement of the family in NRPs are an important source for collecting information on the patients (e.g. previous lifestyle factors), that may guide selection of the appropriate treatment protocol and to help maintaining gains after systematic professional contact has ceased. For this reason, the general frame of intervention should take into consideration the caregiver's expectancies in order to guide him/her in the most effective way towards a conjoint effort with the therapists. The results obtained have matched findings already described in the literature, especially in the first year of intervention, and this may be a promising approach for improving quality of life in these patients and delaying the degenerative process, as long as we can develop intervention protocols that are standardized, replicable, consistent, valid and particularly effective for our patients' specific needs.
